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David P. Snow and James H. Coots \ ~ N

gENTENCE PERCEPTION IN LISTENING AND READING

f '

Academ:c instruction is gulded by a taskranalysns which builds on the

abllstnes students already possess and focuses on the skills they need to
~ 3
learn. This sequence of instruction;*which proceeds from acquired,skllls~

to new skills, is as- important in learning to read as it is in fgre sub-

Starrtive areas of the cutriculum. Childred typically begin reading

A

instructiop with very advanced oral language skills. Even very young

¥

readers who éxperience difficulty with reading comprehension usually are

i

able to demonstrate profncnency in oral-language comprehension (Guthrie &

*

Tyler, 1976; Oaken, Wiener, & Cromer, 1971). - Slhce_mgst school chuldgen
N\

have already acqu1re5 a‘rich varuety of oraL (;%guage comprehensnon strat-

14

égies prior to formal reading instruction,” it |s usually not necessary.to

PR |

* / &~
teait;tteg/{anguage comprehension 'skills per sé} but rather to focus on¥

* differencés between comprehension processes in lia}ening and those required

P . b ~1

for reading. Thus, reading instruction is guided by ak implicit analysis

of the differences between dﬁal'language and readifg.

| The most salient differenck between auditory and graphic, modafities

is, of course, the different media for -the representation of words. Repding
- » [} t .

o

instructjon \in the earl¢ grades therefore,emphasizes decoding skills, which .

- M - . (j\
are requifed for translating graphic segmental symbols into units of speech.

v - P

This instruction consists of teacHing print-sound corresbondences paralleling

-~ ¢

the sound meaning correqupdencef that children already know.

Although differences in segmental and lexncal representatlon are

’

'ihportagt in the distinction between Speech and writing, there are many

) . N
. ’

S
4 .
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other differences as well, any one.of which may represent an obstacle

L d
-

for children in their efforts to bridge ths,gap between oral language
’ J - . .

» competence and reading comprebension.  Among these-additional differences /)

: )
between speech and writing aré a) availability of contextual information,
/

b; opportunity for interaction between speaker and listéner, and 9) dggrée

’

. . ~e 5
of spatial and temporal commonality with the speaker (Rubin, 1978). Per-

haps the most pefvasive difference between modalities is That speech

contains prosodic features (sfress, intonation, and timing) which are not
. o \

[

¥ ' AN . ° . ' .
systematically represented in written material. Although punctuation,

such as the use of commas, captures some prosodic features, there is little
. N - ’ . s

.systematic correspondence between sound and symbol in suprasegmental

phonology. The lack of a one-to-one correspondence betwéen punctuation

) - S
symbols and their acoustic correlates is perhaps a more serious prohlem

A ) .
for the beginning reader than the lack of one-to-one print-sound corre*

N LY
°

( spondencés on the ifvel of segmental phonology: ' .-

This subfasegmental defeFénég between speech and writing is -,

important because prosodic features givE the 1lstener cues about the meaning

’ . L4

and structure of utterances. Prosody does this in aE least/three ways.” *
\ L. “ s v o.. .,

\-

¢ . A ‘v

new information,
‘o ! >

First, stresstggctours signal differences between given and

and. thus contribute to cohesion. Second, prosody segments utterances <in

4

conceptually unified groups of words which can be prdcéssed.efficjently.

¥ ¢
[

And fipally, stress, pitch, and timing provide cues to the hiérarcifical .
parsing structure of sentences, which is a more refined organization of

¢

prose than that involved in conceptual segmentation. * These functions qf

‘ o

.

»

[ . ¢ * &

prosody all assist the listener in the task of imposing organization on

.

sentence strings. ’ X 1

AT
»

[y
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The lack of prosodic information in printed text may be a source of

.
’

difficulty fjr children”who arg learning to read. in%fact, poor readers R

typicaliy fail to organize text into meaningful units (Golinkoff, 1975-
| »

L

1976). This difficulty with text organization implies that while sone ~, .

children (good readers) are abie t% cope WLth the absence of prosodic -

information :in text, others are undéie to organize text without specific
training. . - ) -
> ) 4 - ' )
_ Poor readers might benefit from cues in the text which assist them !

in text orﬁan?z%tion. One type of cue which is the object of éﬁrrent .

v

=
o

& .
phrases and clauses--that is, into groups of words that ''go together''--as

\

.described by Coots & Snow (1981). This representation of text captures

some of the natural marking of sentences that is given auditorily through
| .

|ntonat|on, timing, and stre?s *

Al .

This paper expiores the features of ianguage underlylng the acoustlc

- L]

and ;lcceptuai Segmentation'of sentences into meaningful units. Using-

v

. evidence from studies in Speech productlon and” perception, we address such -

'
- 1 -

eﬂquestions as 1) What’ prnncnpies of sentence organization should guldé the ..

> N

physical segmentation of text as ap |nstruct|onal aid for poor readers? _

2) What intrasentente -units, if made explicit, woqég best facilitate _. , )
children's induction of effective reading comprehension strategies?
’ F] ) . ° . I

- -

Throughoﬁt this inquiry, two types of sentence organization are
discussed: syntactic organizatiqn and information-processing organization. '

4 4 . -

. These two -dimensions can serve as labels for alternative hypotheses con- e
R : ’ S
. cerning the ideal unit.for phrasally segmented text. "The syntactic - y
¢ .‘ . “ e . . 3
segmentation of sentences assigns form-class labels to.'words, and
’ . ‘ ) 0/'
.
Ll ’ / e -
-y .

a1



mentation would reflect ma%or'syntactic units such a¥ noun phrase and

- based_ on information cha{acteristics would result in units reflecting
.o »

. A
syntactic st ructure.

. \ / ' o A o ——— .,.‘,,.,.4«.««.«.....«-..«.«.._..
' ! [ 4 . a . ’
' * l‘ AN . ~ L' -
+ . .
: T ‘ v . ’ . _ ! ;- L.
hierarchical levels of constituent boundaries Qo'groups of words. The .-

M 4
analysns leads to a parsing of each sentence; that is, to an elabordte

descrlption of surface syntactic relations analogous to, a labelled brack-

-« 9

-

eting {(e.g., Chomsky & Halle, 1968) | f. phrasally segmgn:ed text:

censtructed so as to functlon as- a f r sentence.parsnng, the seg- "~ .
P

A

— . - :

verb, phrase.
i

L

»”

The other type of sentence analysis groups words into blz}ks of .

3 .
infofmation as a first step in the global organizatien of sen
5 - \ .t

This type of analysis also takes constituent structure into accounti'but

. §
itis additionally sensitive to informatjon-processing characteristics 7//‘—
\ . - . .

of sentence perception, such*as .length and meaning of units, Segmentation

-
’

constraints om length, meaningfulness, and intention, in addition to

.t e -

Experlmental afy observatjonal evidence suggests that Speech is

-perceptually or?annzed in groups of words deflned by both linguistic and

]

'information-process;ng parameters. S|nce these dnits seem to play a’

| N ¢

major.role in global sentence~recognition processes, they suggest a baS|s
L] ’ ’ .
for. teit segmentatlon that might be'most helpful for young rea&ers

(% -

°

grqpflsng with the problem of &mp05|ng meaning on coMplex feading material.

Part | of this paper ‘examines the nature of speech units by looklng
* ~ .

at sentence ‘perception. The first section of Part I.describes some’ L

>

‘assumpt|0ns aBout comprehensnon\processes that serve a\ a conceptual

~

framework for later d|scu55|on of several psychollngulstlc approaches to

the study of |mmed|ate processnng untts |n Speech perceptson. Part |1
. - i . . \ -
. - ' T . 4 o-*

. .
- L4 PR .
LT G“ ) ’
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ncé strings.
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? gonsiders st’éies of'speechfpro%yction. It describes the prosodic features of oL

4 -

. -

-’ . spoken sbnteﬁces and thed-r complex relationshjp to syntactic organ.ization

\ " . and information Qpacgaging.” i ) T : PR >/ o

b P ¢ _PART | o L e
C0nst|tnents in Immediate Speech Processung A

. .

Sentences’differ from upordered lists of words or digits by virtue J

f * Vasd

of having an internal organization. This organization is.reflected . in

rd

the constituent structure of sentences, which formally defines the gram-

k) ~ . ¥

—matical relations existing between' individual words, phrases, and larger

-units. In this-paper, the primary concern s with the major immediate
, :

“c0nst4tuents of sentences and their role in sentence perception. Thes& «

sl e . .
. . @ ) < ~ -0
inglude subject noun phrases (NP), verb phrasest(VP), and sentence adverbs. .

. -~ .

w .
(ADV).I These are major syntactic \nits because they are not subordinate

. .

. to any.otner‘category'symbols except for the seritence symbol (S) itse]f.-

An-example of the relationship among majot,cogstitdénts;is shown
el by :

-

" beldw. ‘Each major constituent can be further analyzed into more detai]ed
7 .
]

~ ADY NP ,
. forfunately - the alert fire fighters quickly containeqithe‘biaze,a

. . |
* i N -
. - . ’ |

1

1] . ) . . . . N

i lSentence adverbs modify thé sentence -as a whgle and often occur in - 7/

a’sentencexinitial position. They include'a larg€ set of expressions & .
 like naturally, in all* probability, evidently, as.well as ‘sentence-initial
%”'r clauses like having lost the game, by going to Cincinndti, etc. (Jackendoff, - .
'1972). Other types of adverbs describe events temporally or spatially
. (e.g.,-at the.park, during the summer). Like sentence adverbs; these are
- .’ sometlmes treated as constituenti.of the sentence rather.than -of the verb
" phrase (e.g., Bach, 1974).  in this paper, these phrases as well as all
. subordinate clauses are described as ”hlgher-level” adverbs; . that is; they »

are subordinate only ‘to the S node: - . . . . .
».

A}
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d constituents.” For examble, the verb phrase contains a verb (contained),

, an object noun phrasé (the blaze), and a manner adverb (quickl} ). ‘This
s : —_ gdverdb ‘quick’y/. .

. v

type of surface\structure a\alysis can be continued until*each ward is

- . -

'?? assigned a form class which Speciffes its grammatical‘re1etion to other .

. -
’

[N

W,
- words within the same immediate const|tuent .The comgféte_enalysns is

%‘ »
repxesented by a label]ed bracketlng, as shown below. .’

. .
.

'
- . . 4 .

. [- [Fortunately] ADV [..[the] D [alert] A [ [fire]l N [flghters] N] Nl NP - ki {

[ [quickly] ADV [contained] V I [the] 0 [blaze] NI.NP] VP) S . .
{ ' . g . .

The importance of this analysis is that it shows the grouping 8f words '

B [y

in terms of grammatica] relations, such as the relation between subjeci
and predicate (NP and VP within S) or ‘main verb and object {V and NP N

14
wnthnn VP). " Since these Syntactlc relations are closely tied to the

\
&: ‘ semant;c content of the sentence; nt is assumed that s&ence chrehen- -
) - N L] X .
‘ \SIon involves a stage of gurface syntactnc analysis whose outcome is Ny e
’ l ¢
analogous to the labelled bracketlng shown above This stage of sentence
y
perceptlon s referred to as the parsing of a sentence strnng . \
. N T\ . .
Al'thqugh the psythologlcalzprocesses and strateg[es underlying the
- - . 3 - .
y parsing of sentencés are not we'll undfrstood, it is generally agreed that
a . the analysis of sentences is not carried out all at once, especially if .
»
’ §entencés are 19ng and complex. The study of /comprehension processes
R ' N * . ,
o . suggests that listeners aneTyie-sentences in chunks.of information, that ~
- : .. is, in groups of words, and thakfthe“boundaries of these chunks coincide -
; . ( ]
R with major phrase and clause boundaries. .
2 - ) }
Symbol Key: ﬁv= adJect\ve ADV = adverb, D = determiner, N = noun, ~ |
' NP = noun phrase, V\ verb, VP = verb phrase, S = sentence,
' . A ’ . |
® ) PO T e
L3 . . . 8 - .
- « -~ hd . l T~ |
. 4 ey S rmee e D !2 et < ';
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Zvidencé supporting this view of sentence processing comes from

. . ¥ . . g
¢ »  studies in immediate memory for sentenkes (Jarvella, 1971). and from studies

<

of Segmented text, such as those carried out by Anglin and Miller (1968) ¢

{1y - ‘
. and Graf and Torrey (1966). Graf and Torrey, for example, presented

. ’ . & )
sentences" in whole phrases and clauses, the boundaries of which are

, shown by slash marks (7) in the following example. -

-

-

\ - < N
(1) buring Wor{g War 11_/ eyeggfan;astic schemes / received consideration /

i}

%} if tﬁey gave promise’/ of shontenVng'the conffic?. g - v

8 - , '
When sﬁbje;ts read sentences presented in phrgsal and c]pusal unitsh\aé
above, comprehension and'reéa]l were b;tte? than wheg they read sentences
in other types of arbitrary groupings,.guch as in (2):‘ *.,J

I

(2), During World War / |l even fantastic / Schemes received / consideration: -
’ . ' b
if they gave / promise of ‘shortening the / conflict.

©

’ . : 0 . H l’
This finding cannot be explained by appeal to the wel1-known i»

psycholpgﬁc§1 §trateg;“of chunking information in order to‘facilitate

b - ~

memory retention. |f this were true, presentations £l)'and (2) ought to

. . ' . . " . / ¢
‘ . work equally well, since both presentations Segment*the to-be-remembered
! ) ’ =7 . )
: H ' : ‘ R « o ZN,
sentence into the same number of chunks. \?RE most plausible explanation //
< . o ,

for the facilitative effect of-segmenfathn\by major grammatical units

H ‘ 4

ia that this format “packages' inforpation in a way.that makes it easier’
. ~— * ’ ,'\ . .
to process; that is, Tt segments sentences into natural perceptual units. °,
. 1 . < . .

. . ‘The relation between oréaﬁization and perdeptiéﬁ_is—cxemblified in_ .

’ B + r

studies of the amount of verbal méter{al adults can’ perceive and regmember: .

.

from brief visual exposures (3% to 250 mégc.) which carrespond to a single
p . . .

I
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- N . ‘/ )
eye,ﬁixa,tion, or one brief glance.: Commentlng on these studies, Smithsg

v

(1978) cpnciuded that the emouﬁt of material that ‘can be processed 'in a -

*

single fixation depends on its organization. - |f the stimulus string is
. f ..
an unorderéd list of letters, subjects can only perceive about four or

five letters at a'time. |f letters are organized, into random strings of
‘ . - N . N
. ¢ : . . .
words, perceptual capacity Increases to ‘about two or three words (up to
- - > . N

12 letterel.. When words are further organized into short, meaningful

clauses, subjects can perceive in a single moment about five words (or

T e ’
25 letters)x These results are illustrated below in Figure 1.
v . <

-

KYBVODUWG PIMSQ|TXNOGMCTRSO

'

R C C . T "
READY | JUMP ., WHEAT| POOR BUJ\"'F.
L KNIGHTS RODE HORSES INTO WAR

\Q—'\
-
A

ﬁ*gufe 1. Inforhation perceived in a single glance, as a function aof *
i , the stimulus organization (from Smith, 1978). .

- » ( - -
o : ) . b

The amount ‘of information pefceivable in a single exposure probabiy

I

'gg;proximates the caeaclty of shoFl-eerm ecorage without rehearsal(? Tﬁe
findings cited by Smieh)(l978) have two important implications. Fir§t,
they show that Immediate processnng capacnt|e§ﬂfor verbal materla] vary
according to the syntactlc semantlc organlzatnon of the mater|a1 Second,,:

they suggest the Imporgancé of phtiigl Iengrh In visual sentenee perceptiog:

units of perceptfon seeﬁ(to be in the nelghborhood of five woédg in length:
/

Studles usnng phrasal text (e.g., Graf & Tgrrey, 1966). as Lell as

. the above fundlngs cited by Smith- {J\]S) show that phrasal organization

/fac111tates the perception and recall of verbal mater|al One explanation

ait
.

o



Aruitoxt provided by Eic:

for this facilitation'is that phrasal encoding helps the reader to more

M ’ 4

- N A )
rapid!y~arrive at a correct sentence parsing.. 1n this case, we would

g expect phrasél ‘units to be syntactlc in nature, correspondlng to major
constltuen{s suph as NP, VP, ADV. However, this |s not always true.
s -—N o

for‘example, the phrase if they gave prOmlse in (1) is not a major

. - Y -~
v

constituedt, and Knights rode horses into war (Figure 1) is an entire
y—

=% : .
sentence. Another explanation, whicQ.is;explored below., makes appeal/tq

»

<

T

other aspects of senténce processing such as meaning and memory.

- -
. - *

% Processing Model,

-

Using an informatidn-processing model of speech percépticn. (e.g.,

.

Ja}vella, 1971; Kintsch s‘wipoﬁd, f979), we essume thaf’sentences are/
initially segmequd'in working memory in groups of lexiePI ftems‘forming'
claeses hrases. This surface strucéure string is therpreted térough
a series of phé%ologlcal le}lcal surface4syntactic ane deep syntactic
analyses\in_shpsmgterm‘storage (ST%%, eventually result{ng im an abstract
semantic represesxétion. The sedhhtic‘(Perositlonel) rebfesengaxion.is;
transferred to’ lopig~term storage fér me}e durable retentiee, while the

- <

verbatim* lex1c21 representation rapidly fades from STS ) o A

N
-

;The |deal unit of surface analysis is 3 majot phrase or clause,

e N >

because thase uhi;si.atisfy two requirements of a short- term store: h))

ahey correspond to a \meaningful groupifig &apable of semantic Fepresen-
. b
tation, and 2) they. afe small enough not (o.ove?whelm the llmlted capaC|ty
. .oy . LN /
‘of STS. ln sum, group ng words into c0nst|tuent units 15 |mportant/nf/»

°

eemprehension because i facilitates the transfer of information from

- v - \ o

surface to semantic rep esentations vniathe llmlted Eapacity of a short
v N\ .

term memory processor {£4 dpr, Eeve(‘ & GarreLt 197#) Fo]loWJng Fodor
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\ 4

et ‘al., we refer to this stage of analysis as the immediate perceptual
o} ’ . o -

< ~

segmentation of sentences. T s . B
. Ce ) o . . , >
One objective of this paper is to explore the characteristics of

the immediate units of 5peech processing. What syptactic and semantic P
. ’ 14

features_characterizeagroups of words that 'go together™ The processing . \\\\\
Y .“ S ‘ '. e
model sketched above nggests that groups of words that go together are ' N
~ S . , g
-linked’ by semantic relations, i.e., they express "Ideas.'" The most basic

~ ideas, such as occur in  almost every sentence, Speclfy ‘a) the roles of

L3

N pastlcnpants or obJects ;9 relat|0n to a sungle action og.state (e.g. Lot

w5 2

the man.fead the newSpaper, the child slept, thg‘actor felt nervous), or
Id ' l*

b) the relatlon exnsting between an ent|ty and an.attrlbute (the dancer

‘

‘

: . 'wa gracefu ),gr an or1entat|on such as locatnon (t 5 were on the floor)

-
All .of the above ideds_are expcessed syntactically as simple sentences.
. t ‘ . e % ' .~ . )
. - . o . B s : T ” . . . .
qThe‘ semantic relations between words are expressed by grammatical relations
between constituents such as’ subject, verb, object, or a simple predicate -

.
- ~

complement. . - T . = N

- - ’ ~\.-:,f;; . i
@ Semant?c relations between lexlcaF items can also-be expressed by

[}
” mw ‘. - ’ - -

'@" embedding phrases or” clauses wlthin 2 sentggce c0nstituent such .as a

—r

v P .
& l o

subJect noun phrase (e.g. ; thb’man reading the paper, the sleeptng chnld,
. - ’ "‘i 3“"; » 6 >
the toys on the ﬂoor) Although‘ these complex phrases are not granf- ." N

matlcg3iy lndependent units, they express ﬂdeas fn ;he same way thit

¥ . % » R4

omplete slmple sentences,do Hoquer, the grammatlcal relatlons are
- oot . o

1 ; 4 --

dlffe{ent: In comp]ex nominal phrases,.the underlylng content is expressed

a
‘Aqsﬂ'\ *

s T

) by the grammatical relatlon betwaen,noun and"adJunct,andlér between e . T

» r’

1t & v -7 s.— ' . 3 — . ’,‘ . R !.‘ .

o
¥ modnfuen\and noyn.
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The fact-that constituents Lay'Se-grammachally complex permits

complex sentences to express several interconngcted ideas at once. An

] < S a
-4

&1mportant |mpl:cat|on for sentence pr0cess|ng is that syntact|c units

such as noun phrases, and adverbs May functlon conceptually llke indepen-

>

dent simp]e sentences;‘depenﬁing on the complexity of content expressed.

N - . » ?

The notion that listeners are sensitivé to the ideas, or information

B . .
- . 4 PN -

structure, of sentences-is copsistent with the findings of several psycho- -~

.

* ° ) ' S : e ¢ ot
linguistic studies of the perceptual segmentation of speech. Two.examples

N N\ . .
of these studies are reviewed next. They illustrate a major theme of this' .
\ . _ .

paper: that units of language are not determined by strict parsjng‘bOund-*o-

* v ' . . 4
aries (e.g., the syntactic border between subject and predicate) but by

the boundaries of groups of lexical- items havtng immediate syntactlc—
, - N i

-

semantic relations te one another.. . 5 : \ 4

/ )
- t\l ¢ - *

. t - .
The Psychological Reality of Constituents ° ‘ ‘.

- '3

.
- ) - B
/‘/

*The conceptual unity,of phrases as a function of constitgent C-

bl .

relationships has been shown experimentaj ly by probe-latency studiesg

One example is the "two~word' probe’ tec A which' is. a gecognjtion

paradigm. Subjects are given a‘two-word sequence subsequent to exp&sure

. : Lo . e

to a stimulus sentence. The task is to judge whether or not.the two-word
., . - S~

2

sequence occurred in the previously heard sentence. . If fhe test sequence

occurred within a constituent, it should be recbgnized more quickly than

- . o

if the.probe crossed a constituent boundary.between different conceptua]

ey

>

///// sequences of words. Thus, latency of resoSESe gives some Indication of

*~ 7
K

y SubJects’ use of grouping §trategies in sertence comprehenSIon.

L/

/

¥

An lnteresting study using the two-woph\probe technlque was reported P

by Stewart and Gough (1967, clted by Fodor et al. ﬂ974) Thts study, -

LY .
t ’ .
. .
' B
.
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_which does not exist In (3). In sum, people s¢em to group words . in

. .
.
. :
. s
// BN I - W’
- o .

investigating the effects of surface “constituent structure on”sentence
L4 : -

. - ' ~ X | A
processing, used sentences ‘such as (3) and:(4) which.controlled.for serial

position and lexical effects. ' ' . -

(3) T1The presndents of large corporatnOns] NP [pay . @illions of dollars

in taxes each year] VP -
}

(&) [When profits are large] ADV [corporations] NP [pay mu]llons,of

"dollars in taxes each year] VP

.

A two- word test probe such as large corporations Is contdined within: a

_maJor unit in sentence (3) (it is part of the noun phrase) but it crosses

~

a major boundary in sentence (4). -If major constituents are units,in the

psychologicél prqcessihg of sentences, the adjeEency of the te§&'words_

should be more difficult tg recognize in (4)- than (3). (Jhe latency -

¢

results confirmed thIS predlctlon
Other probe paurs give even more Ihgﬁght into the segmentation of

these sentences. Stewart and Gough (1967) a]so used probes such as -’

corporations pay. In this case, the word pair crosses the samé major

LIEEN
. -

boundary in" each sentence, the NP-VP boundary. Thus, the.surface-struc- -
K . .
ture constituency is‘the same, However, response latencies In this case
v
were longer for, (3) than for (4). As suégested by Fodor et al., this

asymmetry |n response }étency reflects ‘the dlfﬁerence in grammdtlcal

relationslbetWeen corporations andvpaxg In (3), the noun corggrataons

4

is grammatically related to the subject noun head presidents. It is

therefore grouped with the entire subjéct noun phrase. In sentende (), °
. @
corporatipns also borders* on the fiP-VP boundary, but it is perceptually
. P ~ . N .
grouped with the verb because of the subject-verb relation between them,

-

.
. a
. . 3 .

psychologlcal'units that maintain Immediate gramflatical relationships. -

‘ * \ -

{ ‘ \

<

Mo
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The same f}nding has. also been reported in studies usiny the
well-known ''click paradfgm.“ In thjs techniqué, subjects are asked oy .-

'locaée the ppsixioh of a short burst of noise (click)swithin a stimulué
\hstring such as a sentence or wdrd list. The berce{ved locu; of an inter- ‘
oru%ting noise is qfte} different from its objective»locatidn——a phenomenoa g B
calléé subﬁective dJSpiqcément. Ladefoged and Broadbent (1960) fédnd that
error§ in sub}ects',pe;cept{;n of click ]éca%ion were larger énd more .
‘ ~ ‘ . )
frequent when cliéks‘mere suﬁérimpoéed on senU;nces tﬁan on,ﬁgnmeanjnéful

(¥ .

e
”

strings of words. "A number of subsequeﬁt studies éhowed that click dis-

Al

placement for sentential material was associated with the major constituent ®'

¢

boundaries in sentences, eSpeciiély finite clausal boundaries. That is,

3
.’

subjects tended to subjectively displace auditery rhtg;ruptions toward

>

the_boundaries of major constituentr units in sentences, (Fodor & Bever,
“ L * ~ ' ‘

,1965).

~ Click diéplacement is usually explained in terms of. the concept of

»

. 'perceptual closure''-~the tendency to resist. interruption of the integrity
- - R <« . '
of perceptual units. The results bear on sentence processing by showing : A\

L 4

that sentences are perceptually.organized in constituent units.
In one study showing the click d}splacbmenz effect (Garrett, Bever, &

Fodor, 1966), the possible effects of grosodﬁ>werg controlled by creating °

3
.

pairs of strugturéily different sentences from spliced tape segments.

This procedure ensured that the critical constituent boundaries were
. e * v, ~ .
acoustically identical. An example of the materials is shown below, with

-

.
Y

arrows indicating the bounardies which "attragted'" click displacements
and a dot (®).showingeone of the objective click locations. - )
. . I - .

Y



(5) [The rretiring chairman whgse methods still greatly influence

thézgompany] &z [was'giviﬁ an ?ward] i ! N
~ © s v, \ ; ' M :
‘ (6) [As a direct resuit of their. new Invent?pn's influence] ADV ’
. [the.company] NP [was given an award] VP ‘ ;

had [OIEN i ¢ o
- ’
Subjects tended.to subjectively displace the locus gf ¢lick interruptions
’(‘ . i

to major constituent boundaries -in each sentence. In (S) this boyndary
coincided with the NP-VP (subjéct-predicate) break. Howevér, in (6)°
- . - 5 ¢

-~ click$ were attracted to the adverbial constituent boundary. This means

that the subject-predicate bneaé;was somet{mes Effectlve in attracting

- ‘.) S - *
"clicks (sentence 5) and sg?etimes.dbt (sentenck 6). As Fodor, Bey

i .
. - . . {4
and Garrett (1974) concluded, ”lf;the p;;aary petrc

‘ . * 0 »’ ‘ i . X
_-a sentence depends so!ely on its surface tree, it is hard to see why

Egmentation of.

there Should have been this difference" (p. 337). - ) -
. . g{&sse results parallel the ffndings of probe-latency studies as

.« e T T . .

-exemplified in sentences (3) and (4). Both ‘experimental” paradigms' suggest

. - . - 2, .
that listeners group words into perceptual units on' the basis of immediate B

ic-semantic relations between words. Thus, for example, ‘the noun

.. ' syntac
ase the company is perceptually grouped with the verb phrase in (6)
t not in (5), because these donstituents have an immediaté relation in

the former case but not in the?lalter.

r4

3Fod6r et al. note also that the displacement effect is more consistent

.with sentences like (5)°than in (6). They interpret this finding as support
for the hypothesis that the primary units of speech processing correspond to

) the surface structure feflexes of deep sentoids (underlyingsenténces in

‘ linguistic theéry). Im'this paper, we have argued that perceptual units
correspond to groups of words ‘expressing coherent semantic and syntactic
relationships (which is consistent with the deep sentoid theory), but we

have not insisted that such umits correspond to underlying sentences in lin-
guistjc theory. For an interesting discussion of ,this issue, see Carroll

and TanenHaus (1978). - ( ' .

-

~

. .
' . K
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. Summary of Part J , - |
" The constntuent structure.of sentences is Important in comprehension
~ -
because it Specifues the syntactic relationships wh|ch are necessary for.
<
correct sentence interpretation. Par5|ng |s a.stage of sentence processing
{
in wh|ch all grammatlcal relatlons are’ tacitly identified. A distinction
is made between parstng'and an initial processing step which segments
.

sentence strings into larger c9nceptual units or ''packages.' This seg-
mentation pkocess is accounted for in an information-processing model of
comprehension which posits at,least two, different memory representations

for sentences, verbatim and semantic,* as well as distinct ‘memory stores’

The psychological segmentation of sentences faculatates the transfer of

¢
LY ~.

information frOm a verbatim‘Surface string to an abstract semantic repre-

sentatlon via the limited capacltnes of short- termqstoraah Efficient -

/
" processing units are 'short (about five words in length) meanlngful phrases.

! i. )
or clauses. “Meaningfulness“ implies ghat the lexical constituents of

phrases.are grouped together by immediate grammatical relations. Phrases
- . ? ) ’ - - - ' . ~
in speech perception may therefore cross major syntactic boundaries if
. ‘ (N
the words on either side of the boundary are linked by a grammatical

5 . . -
)

(hence, semantic) relation. ’ . v \

Part Il continues-oyr inquiry by explor}ng the prosodic systems of

. -

i

speech and the|r relatlon to the Brganlzatlon of sentences. "Amdng other

functionss, prosody seems to be associated wnth\the segmentation of Speech

,lnto c0nceptual units. This function of suprasegmental phonology is of
particular |nterest |n the context of reading c0mprehens:on instruction.
§ = \
In Part |, it was suggested that tME units of Speech processnng express
- L'd

= |deas--“pa:§ages“ of the content of sentences. To the extedt that prosodlc




4 ’ % 16 P ) 2

- ' ] . . . ) . - T
features mark the boundaries of these units, prosody can be viewéd as a
" dimension of linguistig form that contributes to the exp¢255ion of méaning.

3

s P X ) . . S :
However, this sounJ\Qsi?nng correspondence is lost in the ‘translation from .
« ? -

- . U

°

' spoken to written language'.

.

» These observations imply a serious problem for the young reader: .
Speech prosody depends on meaning, but neither prosody nor meaning is

directlyfrepresented inwriting. Not unexpectedly, poor readers experi-

@

ence djffiéulty with both the sound and the meaning of written text. On

< the level, of comprehension, they fail to group words into meaningful units

v

.and therefore respond pobrly to questions requiring a deep semantic “pro-

cessing of the text. |In oral'reading, poor readers tend to read with

. L r
little variation in stress, pitch'%nd timing; that is, they read with

: Iﬁitlp "expression.' Although many factors may interfere with children's

. -

reading comprehension skills (e.g., defjcits in vocabulary or de;dﬂing
k ' . ..-’.‘~ ' °
skills), it is reasonable to assume tgat one adverse factor is the loss

3

ok . .
/ of prosodic information in written text. |In order to plan instruction

+

for helping qh}ldrén to organize text without the benefit af prosodic .
cues, we need to know more about ‘the function of organiZational signals
that are present in Speécﬁ/ bug\missing in writiné. What does it mean
- o . - -

e : "\ o
to read with "expressfon''? And how is this related to comprehension?

" . e -~ RN ¢ . - 3 . .
\yi h these questions ‘in mind, we turn next to a consideration of speech ,
. ] . . . -
, progody. / SN . ‘
. . , ) - o ;‘ ¥ : u .
- T, * < .
e ' PART 11 i

ProsodicsFeatures

‘Careful study of the €dund and cadence of speech revealls that oral

M
o,,-f., 1 L -

o - . . . C
ERIC* . - - 18, ) . o
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variations in loudness, pitch, and tempo. The interplay of these features

gives a sensation of pattern'and rhythm. This suprasegmental accompaniment
. & . . -

to speech serves at least three functions: a) it indicates the speaker'e

\

attitude and affect; b) it focuses attention on particular aspects of the
. )

a4

message, such as distinguishing between new and glven information; and

c) it marks the'structural boundaries of sentence and intrasentence units.
The last function is of spegial interest in this pgper since it is directly
¢ .
related to the basic processag of comprehension discussed in Part I.
. . . Y 3

-

Prosody refers to acoustic patterﬁs in speech produced by Variatiohs
in fundamental frequency, amplltude and timing which do not contribute
dlrectly to the xdenn!flcatlon of phonemes - (Crystal 1969; Larkey, 1979).

These features are often called ”suprasegmentals“ because of theyr indepen-

# dence\?'om the identifying parameters of phonetic segments. “In - fact
- H

suprasegmental features often apply to units Iarger than segmental phonemes;

/ .
- that is, they may apply to. sy}llables, words, and higher-order units of

-

2 IS
- structure. T .

-

. The acoustic parameters of fundamental frequency, aqp\itude,;and

-

\\’timing are psychologically perteived as pitgh,’loufne?%; and duration, . -

. \ ' .
-respectively. Variations of these features in spoken sentences lead to’

-

perceptions of intonation, stress, and rhythm. Intonation refers to the -

LI
.

pattern of piich_alterqtions in sentences. Stress is ueuél1y regarded as

L 4

the reiative perceived loudness of syllables. . And the dffferent pas}enns

o .

oF\stress and tlmlng lead to perceptions of rhythmlcallty. The main
perceptual pérameters of prosody, then, are .pitch (or intonation), stress

(or loudness), and duration {or timing or rhythm).

-
~
. v
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. The best- suprasegmental sources of information regarding syntactic
I 4 ’

bbuqdafjes_a}e the tempor§[_structure‘of spoken sentences and their '
1 patterns of fundaﬁ;ntql frequency (Larkey, 1979). Both of these "acoustfc .

,. paraneters are closely related to the complex feature of stress, which is .
. ‘ - '
discussed in more detail following consideration of the temporal features

'of%speech. P

. ] .
t N -
» ) ‘

- 5

Temporal Structuré

»

Manys studies have used subjects' judgments of pauses.in spsech as

)

the basis for subjective segmentation of sentegceslinto.meaningful roups

.
.

. X . ]

of words. Research of thjs type implicates the relationship between tem-
" . ' . . ‘ ‘ * ‘

porgl phenomena of speech ‘and major structural boundaries as important

in speech comprehens}on. The typical finding has been that syntactic

boundaries between sentencgs, clauses, and phrases are marked by a-
lengtheni;g of pauses, terhinal segménts, or:béth. iﬁ
'Gbidman;Eislgr (l97£) has presented evidence indicating that the
. L r
fretuency ané dura;iOn of pauses in speech is related éo“?he grammatical

. k4 v

characteristics of the boundaries at ﬁhicb padses occur. Studying the

pausing of speakers dngpg reading and spontaneous speech, she attempted

to correlaée#pausiﬁg characteristics with the following types of structure:

.
.

:Benteﬁgeé', - v /

cverdinate sentences =~ - %

increasing

.grammatical

il . .
P depkndence ‘7 « 'subordinate. clauses

. - .

* ¥relative clauses’ -

. i .
words within-clauses ,




H o about a mean length 6{ 1.80 to 1.25 secopds. This va;|at|on\suggests

) ‘> ) N "
’ .
GoldmanjEisler-describeﬁ these structures in terms of a gradient of.
s ‘ - ' .

) L

most independént units3,While individual werds withih clauses have the
! - ;

. - . s
’ greatest degree of dependence on adjacent -units (words). Using-a fairly
BT B . . ‘ . TN
" long pause duration ‘as the criterion for nonfluency qr hesitatiols . .

- o ' oo
~ (pause = 500 msec) Goldman-Eisler found that the mean fr%ggenc’es of
hesntattons at the Spec1fied boundaries reflected the degree of gram- .

, .
i}

matica endence between bounded units. That is< hesitations of SOO
& - » ‘
. msec or greater were most frequent between sentences, less~frequeht.

betwéeh clauses, ‘and were very infrequent” between word within, clauses.
. : . \
This finding supports the notion that speech is organized into concep™ .

tually coherent units corresponding to sentences (and to-a lesser extent,

clauses), and that the semantic integrity of speech antits -is reflect;d\\
in the ‘degree of temporal. integration agross them- ’

1n these’and other perfdrmance studies ofpausing; copsiderablp

€ - .
. S

variation in pause duration h&s been-found at all structurél boundaries‘

. ’ !
b [ . excegt for sentence boundaries, w;ere pauses in reading tend to cluster

o

—_ : s,

that pauses are at best an optional marker of structure for ‘ntrasentence
. . ‘
units Perhaps the best way to describe.the function of pauses is to

» .

r3fer to their role in perception rather than productlon When speakers‘

é"

’ do pause, the increasing duratlon of the pause increases the likellhood )
thav I|steners will percéive a maJor syntactic¢ boundary .(Larkey, 1979)
or complete a perceptual unlt in speech ﬁroce55|ng (Bever, Lackner, and.

S Kirk, 1969). « .t ‘ v

N . N . ’ " . ’ o ! -

° . - ~ )

] b Y

5 . — . e
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" grammatical dependehce, as in the ‘order listed aboye.v‘Sentenées are the. >
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., One of the dlfflcultles in analyzing the peFformance strucgyre of

Ly

pauses is that many hesutatuons in speech refleet planning time. _As_such,

°
[

<
- ,__,/
.

they reveaL more about.strategles for sentence productlon thag for com-
o .

%
In revuewung the llterature on pausnng phenomena
e e L

. Clark (1977) concluded that there an@ three major .places vihére Speakers

z ®

prehension. Clark and

' ¢

tend to pause. R -

“~

.

/.

9

a)- Grammatical junctures, especially senfénbes.

longést and most frequent pauses:

pauses.

.

-

These are the

Théy are typlcally sllent

6'v
Sentence boundaries appear to be the most consnstene‘

»

oy

Y

~locus of structurally motlvated pauslng & n

b) -

o

¥ 1

/ 2‘

Other c0nst|tuent boundarles, lncludlng phrasal Boundarles

Usually fllled pauses, these seem to represent plan

ng

. hesitations and suggest .& model of speecb p{ﬁductdon whuch

proceeds/:;nstltuent by consfltuent
<~/

c)

-

»
e

Id <

R

™

©1965).

planning and coding the utterance.
g

-silent or they involve repetitions which rétrace the utterance

»

Iy

back to the beglnnlng of the constltuent, e. g

’

Ls

Before the first content word wifhin;conséituenis (ﬁoomefi

’

This is a he§4tati0n'pause indicat}ng:decisions about

N

- .o .,
Such pauseg_dre elgtie-r/

“the?t?he \

This type of pause does not -mark grammatical
- ’\ﬁ"

structure but ref)ects the speaker's plannung of senﬁsnce

dirty cups.'

’ <

execution in constituént units. ‘The structure of repetfiions

. . <
4 . - -

-

f

. o s
and corrections also shows?that” speakers -attempt to deliver

e

h"‘

ehe constituent as a~single-phonological /and perhaps
"‘a. - ' ' ' f's c T
conceptual unit. ., ’ ’

T O
g

S
-
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. ‘ In sum, pausing is unreliable as a structural cue because hesitations
" are optional and they may occur a% lecatlons other than-maJor boundaries. * .
ot ) -~ ) * "

-

e
Another d:mens:on of speecﬂhttmtng is segmental lengthenlng, a

] . o 7
measure that.reflects the relative duration of/phonetic- segments The .

- -

-last stressed syllable of phrases and higherjgrder units is~slightly

prolonged, resulting in a segmental duragion for that syllable that is , .

longer than its characteristic timing. Acoustic studies of speech L4

. . indicate that constituent-final lengthening occurs more frequently and
. e . —

. ) ol . .
consistently than‘pausesx It is therefore a prosodic feature of major -

interest in this discdssion, which seeks to specify the reliable struc- .
N, 3 . .

tural cues thCh are gtven by suprasegmental phonology. - -
e §\Cce mos t of the variance in vowel Iength |s accounted for by the

intflnSlc duratlon§ of dlaferlng vqwe] segments (Kidtt, 1975), most

studies of 4he relatio.nship' betyeen @egmental lengthening and structure
¢ - v

* " Wave used sentences that are structurally ambiguous; that is, different
> P . .t -

®

-~

. . syntactic bracketings can be assigned to the-same string of segments.

Using mate¥ials ef Wis kind, Cooper, Paccie, 56& Lapointe (1978) found

ev&dence in suRport of the claim that the duration of segmental lengthenlng
4 — \‘
is proportional to the helghf’of constituents in a tree-structure (hier-
. T & - . - ) -
. . . 'archlcal) representatfon Thus,’ phraSes cotermlnous with major branches’

-

, - high in the structure are marked by greater final segment lengthenlng - (:

ﬂ
*r than those that are embedded atﬁlewer lev!ls in the hlerarch:cal atrangemerit.

. *

Coqper et al"(1978) asked adult subJects “to read sentences such’ as (Zl\
. —
N\ (8), and (9) below,’ The structurally ambiguous constituent i\ each case
.b > -
is underlined. -




‘ - , ~(7Y. Hy“pcle Abraham presented, his talk naturally.

“ < . )
(8) _ Here .js the famous Duke JamesT™

: (9;‘ Pam asked the eop who Jack confronted. « . .
\ L . - ‘ &u' N . -~

The structural ambiguity of thesé“sentences arises from the fact that

a¥
-

‘the underlined constituents can be parsed atjdiffering heights in the -
“%ree structurg. The adverb naturally im47) can be either a sentence

adverb (dominated by the $ node) or a manner adverb (domlnated by the VP

node). Thls/;an also be’ expressed notatnOnallx by alternative labeled

bracketings, as shown below.
- - . 3
* PN ) ‘e r . R 4

(10) My Unchg Abraham]NP [presented [hIS talk]NP]VP [naturally]ADV

* ’ (11) [My Uncle Abraham]NP [presented [h|s tad k] NP [naturally]AU%]VP

- -

. In (10), the noun talk completes both a lower-leve'l noun‘phrasei and a

- '

higher-order verb phrase. Mn (I1), the same noun completes only a noun
. . »
phrase. The alternative laEeled-braeketings prouide a notatEOn for’

. L : " -describing the concept of‘immediatasgrammEtical relatiops as discussed

>

in Part I. Significant surface structure breaks such as in (10) are
- . ’ .

r L} . .
characterized by the absence of a grammatical relation between constituents,
and such boundaries tend to be notationally signaled by the prEsence of
—— - - 4

Ve multiple closing pareﬁ%ﬁeses in a labeled bracketling. s .

. . . 4
2 The Cooper et al. (1978) subjects read sentences such as those in
e

(7) through (9) after béing given cues as to how to interpret the ambiguous
d s

~  Strings. For exampie, In (8), one reading would be cued by ''James meets

°

'; she Duke." The relative fength'qf the key phrase-final syllable (talk,

-~ ) F £

Duke, cop) was consistently longer in the reading in Which_the key word
dﬂnpleted.a higher;level constituent. For lnstance%\the»vowel segment in

»e ‘\ ¢
&2 i‘ 1 . ;

RC R -

PRI, PGPy

L4 * ]

o
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- talk was 15% longer in the context of reading (10) than in the differept » .
N\ . .. - > \
’ structural context of (11). < o . '
These result§ suggest'that“sp%ech coding is sensitive to the '‘height"
-\ L ) .
of phrases *in the surface atructuré. Cooper et al. (1978) concluded’that

-phrase-final seg

hierarchical level \in the surface structure.

3

following two skétches of alternati

ments are differentlially lengthenéd in’ propoftion to their
L] [ » . 3

This is illustrated with the
“~ - 3 .
constituent structure.

S\ “&::‘ AN

(a) t

: D

< * )

/

(b)

S

A - LN

The phrase-final segment of the circled NP will

etes a. phrasal

P

unit higher in the surface structrre in (a) thah in (b). The proportional

C marked by greater

_durétion in ka) than i;/?g), because this cbnstiyuent compl

lengthening could be accounted for by a psycholoﬁica} model that eyclically

assigns prosodic markers to phrases at each level of structure,/as discussed

later in this paper in remarks on stress assignment. If all phrasal bound-
: .4 ' ‘

* aries are ma;ked by lengthening, the phrase-final sggmégt of the circled

NP abovewill be lengthened&pore in (a) than in (b) because it receives
, . -~ 7 . o .
the accumulation of durational values for both NP and VP. . } .

1 ~ -

This “simul taneous phrase'' principle, however, cannot account for '

) the durational values which differentiated the two rggdings of sentence

" rd
- .
(9). (9), the ambiguous embedded. °

IR

In one interpretation of sentence
v .
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"‘marklng of the circled NP constituent in (a) than in (b). " The prosodic -

. -~ M . * Y -
sentence who Jack confronted funotlons as an indirect questlon which is '
1 -

amonglthe class of predlca%e complement coﬁstructlons . In"the other

-

readlng, the embedding funétlons as a relative clause., These two
Vd . - la . - \ 9

- \ . ]

representations are sketched below. . . . ‘ . .

. .
’ - N
.  — . N . B
‘. - .o . « ¢ .
N

) . 3 1 . .
(a) predicate complement ¢ (b) ‘relative clause . -

@ . . . . J_.\'.

L
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in the Cooper et al. (1978) study, there was a“more pronounced temporal

‘
-

Yifference is'artributeble.to the different helgﬁ:~of'the Key constituént’
‘in the tree structure) but not to an.effeet based on multiple ohrese N
bounqaries. Thys, constituent-final lehgtnening seems to be sensitive . <

P R ‘oo
mainly to the height o; conétjtuente.in a hierarchical rebreSentation,’

with ""height'' determined’by the number ot nodes which dominate a given
. A . 1

constituent. . C T .

. .~ *° s
ugcodpér‘ef'al. (1978) also measured pause duratiors between the key- - -

constrituents of, structurally ambiguous sentences. The data showed that
) s L ' '

there were longer pauses following the dﬁ?hse-fJnSl key words when the

“ v

* subsequent constituent was attached to a hlgher sentence node. Thus,
.
b} -
pauses showed an increase in duratlon at the same places where relatlvely

o . -
greater segmental lengthening was also observed. A}thou%QSthe mean pause

-
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quferences tended to be of greater mégnitude than the differentials in

segient length, the pause data showed much more intersubject variation
\. ¢ 4 .

as reflected in farger standard deviations. This kind of variation

suggests that pausing is an bptioﬁal and inconsistent prosodic marker

of structural. boundaries within sentences. -, -
. A ] . A
Given the variability that characterizes pausif?, the most reliable
. ® .

.tempocal-?gasure of speech coding seems to be the timing of interstress

N N
intervals tisi's), which sums the variable effects of both segmental

lengthening and pauses. Interstress intervals reflect the time“duration

. -

between the onsets of stressed syllables. interqu lengths. vary according '

v

»

to two major factors: a) the number.of intervening ynstressed syllables,

. A
3

anq,g) synhtactic boundaries. In spite of the variability introduced by

»
these factors, the tjmé .interval betweeh stressed vowels tends to cluster '
~ ' '
around a mean value of .4 to .5 seconds '(Lea, 1975). This tendency ) -
. N , . . . : ﬁg .
toward jsochronous IS1's supports the c{g}m/that English is a stress- -

’ ‘ l
timed language, and suggests that prominent variations or breaks in this / . '

¢ -~

regular temporal pattern are likely to. function as salient cues to the

stfuctural pattern of sentences. Lea found, for example, that ISl's _

.crossing clausal ‘boundaries were about twice as long as the mean value; ° .

and about three times.as*long.when they cross sentence boundaries. As

) “ [ . ) . ) . ‘
describéd by Larkey, "It was as if the spedker waited an ex;ra‘beat at
clause boundaries and an extra two beats at sentence boundaries" (p. 33).
} ’ - . ; . .
Lea (1975) also observed IS| variations of a lesser magnitude across
constituents within clauses. In general, Lea's findin§s support the con-
¢lusidns of Cooper et al. (1978) that temporal effeqfs are proportionatl
e - N ’ « 1 , i
’ “
- 'nizvf
l)”" o .
- L
bl \
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to the hlerarchlcal positlon of conatituents In the surface syntactlc
o analysis. N ‘ ! o .)
. . ) ’ .o .
An interesting aspect of Lea's work on speech timing is that ISi's

reflect time durations between stress beats. The congsistent data obtained

-

by this measure suggest a connection between temprél effects and stress
(2

N

. N . "y \
.placement in regard to the prosgdic marking of sentence structure. This

~ ¥

* connection is further explored when the. topic_of stress placement is’

discusded, below. — ’ E

Fundamental Frequency . I

L4

A-spoken®sentence is accompanied by constant chan €5 in the

’ N

+ .
fundamental frequency (F,) of ;the speaker's voice. The overall pattern

\ °

of these pitch variations describes an intonation”£ontour or character-

. istic "melody" of sentences. A number of lingujsts have.regarded intonatiom
P3 .

.contour as a prominent prosodic marker of the natural units of language.

-~ Groups of words spoken under a single intofiation contous present infor-
. . "4&

mation. in unified Rackages of content variohs[9 called inforﬁation bfocks
ps 3 ) . ‘§ e * ' .
(Grimes, 1975), information units (Halliday, 1967), or tone-units (Crystal,

. 1969). Fo contours thus represent-an important cue for the initial ‘per-

! . . . :.e}
ceptual segmentation oﬁ_sgntenceé. The present section explores the

[ N ,

structure of intonatjon and seeks to specify some of the syntactic and

semantic features of ‘intonation boundaries. ) NN ) ,
- . 3 - A}
- .

The global intonation-contour of s&nteﬁces‘normarLy deséribes a

{ risieg and falling frequency curvefh Fo rises,iharply.at the first

. . I
e ¢ « -

[ . - i

A major exception to this pattern is the contour of yes/no questions.
-, . N kY

o ¢ - A N
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" syllable of an utterance and declines gradually throughout the sentence

-ungil the final stressed syllable where a more rapid fall in plitch occurs.

ln complex- sentences, this archetype Fo contour (Lieberman, 1967) i -

typically composed of smaller local |ntonat|on curves corresponding to

major syntactic bouqbarnes such as clauses. The sketch in Flgure 2 shows‘i

.

an idealized example of local c0ntours which envelope each clause of a

single sentence. The archetype contour is an idealized, abstract éntity

»

correSpondlng to the curvnllnear mean of the changing frequency signal.
¥

_The sentence as a whole also, has '@ changing mean frequency, which could,

- be represented by a global archetype contour spanning across the local -

-

contours, but which is ShOWn more simply as'a straight line in Figure 2.

) J e it isn't raining, |'ll leave tomorrow."

.,

Figure 2. Idealized sketch of lécal Fo contours.

q LI

~

- Local contours within sentences are characterized by a fall in pitch
o - <
' ~at major constituent boundaries and a- subsequentrflﬁe in pttch on the’
ik © [ 4
first stressed syllable following the boundary. Studies of the grammatical

.
§

' structure- underlylng lntonatlon Suggest that farl rise patterns in Fo are
- v}v -

fairly reliable, prosodlc markers oﬁf‘he boundaries of main clauses and

even certain phrasal units. For example, Cooper and Sorensen (1977)
, s, 4

- compared fall-rise patterns at the clause boundary in conJ0|ned and

. ’

embedded structures. The structure of these two sentence types is

sketched helgg, showing clause conjunction in (12a) and embedding in (12b):

rd .
- .
N ‘ . oo . -~

) ‘ ' C ' | 4 , i\
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‘_:}\‘ : ¢ ~ -

N

'y r

o

(b) [main clause [embedqed‘cléuse]s 1S . ~ v
*

- .
! s

Examplés of the sentences used to represent these structures are showf
in (13) and (14). :Cooper and Sorensen studied the magnitude of fall-rise

changes -in F, at the major syntactic boundaries, which are marked with a

\

slash (/) in the examples.’ :
. ) A . > e
- (13) (a) Anthony was surprised / and Raymond became upset.
(b) Anthony was s&rprised / Andréa became upset.
(14) (a) Marie was listening té‘thé‘song / and Raymond was playing. !
(b) Marie was listening to the song / Andréa was playing.

The materials controlled for'phonéfic environment by using pairs of

sentences nearly matched in terms of segmental phonemes but differing in
. 8 L

>
<

structure. F, measurements focused on critical regions before and after

i the major boundaries, for example, the syllable /praiz/ in surprised and

the sequence /dre/ in and Raymond.” All sentences showed an F, fall-rise

contour across the-syntactic;boundary. This fall-rise pattern is charac-

terized by an initial peak“in F, at the onset of the pre-boundary stressed
syllable. Pifch drops markedly through the course of this syllable's

production, dEsgribing an F; valley at:éhe end of the syllable. The

»

post-boundary syllable shows a subsequent rise in pitch, resulting in

another peak but one that is'lower” than the peak precedind the boundary.
- - - T

Although CQSBFr and Sorensen’ (1977) found significant fall-rise

contours across the boundaries preceding both‘conjoined and ‘'embedded

clauses, the magnitudes of fall in Fo,-énd especially of the subsequent

4

'Y . [y
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_ that are often marked by’commas in their graphic representation. P

. they also tend to be accompanied by lengthened interstress intervals.

N -

rise, were greater in conjoined st;uctures (13a and 14a) than in embedded
ones (13b a;d 14b)." Thus, the F, valley was somewhat less proquent when -
dne.claqsefWas fibedded within another than when two -@auses were conjoined.
Cooeer and Sorensen (1977) also investigéted intonation contours at
the Boundaries of some phrasal units tHat are pertinent to the questions

of §Egmentation eiﬁldreq in this paper. Of particular interest are a)

subject noun phrases containing postnomiﬁal modifiers, and b) preposed

- /
adverbial phrases.: An example of each of these is given below, again

showing the relevant boundary with a slash mark.

*

(15) *The owner of the park / shows gold to the children. . ), s

(16) At Brockton's city park / Cher scolded the children.

* ~

§ . v
Measurements of ‘the intonation contou;:;t these phrasal boundaries also .

. .

showed significant F, vallej§.‘ As in xhé/;revious examples, thé two

types of structure were differentiated by the magnitude of the post-boundary

t e .

rise in pitch, which was much greater for preposed structures such as
(16) than for phrases having a normal SVO word ordep such as (15). It is
interégting to note in this ‘redard that the boundaries showing'the mos t

prominent F, valleys in speech (that_is, 13a, l4a, and 16) are the ones

-
These findings indicate that both clauses and major phrasal uni'ts
. 1 - '

are typically marked by variations in F, across the boundary just as,

. .

In the next;section, we explore the complex feature of stress and its

by

important relation to both F, contours and interstress intervals:

&
,
-—(‘J
4
Al
C
=



‘ Stress ~

LY
»

Al though stress'b§ traditionglly regarded as the perceptual analogd& )

1

a of relative vocal intensity, there is.considerable evidence to suggest
- - that it is a more Fomplex function of F,, duration, and intensity; with
Fo being the most important . of the %hree~(Larkéy, 1979). .Perhaps the
. K best measure of stress is she integration of energy over a given segment,
a measure that inqorﬁorates.Fo, duration, and intensity. The acoustic

correlates of stress perceptions are a) a rise and fall of F, above and

“below the archetype intonation contour, b) segmental lengthening, and

WL .
c) increased vocal intensity. S .
- . . .
v The major rule of stress placement in English.is the Nuclear Stress

Rule whereby primary stress is éssigned to the right-most leijcal constit-

) 2 1 2 1 2 1
. uent of a phrase,5 e.g., brown eyes, John's uncle, catch the train, —_
4 2+ 1 : * - . g

write a letter. These rules apply cyclically to sentences, with the
. ? LY - 1

scope of each cycle défined by sugcessive levels of constituent stfucture &
- -

e - -
(Chomsky & Halle, 1968). This is*illustrated below with a hypothetical

-

- bracketing -of constituents in which W, X, Y, Z represent lexical items..
The stress assignments begin-with the innermost brackets™(Y Z), then
- * \ .
proceed to the next higher P?vel (X Y Z), each time assigning primary
Y - »
. ‘ stress to the right-dost constituent of the phrase and wé%kening‘other :
stress levels. ' .
- Stress K%signments ) Domain of Stress Rule
’ W (x (v 2))) S
¢ . . A . .
. ’ =21 (Y 2)
i ! ‘- [ . m
. \ 2 31 - . (x v 2)
o 23 4 <\(wxvz)
N - 51 = ﬁrlmary stress, Other numbers Indicate successively lower
. (weaker) levelé of stress. . o .
\‘1‘. -'. ) ‘)
o

1 IO
g
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. / ’ .
Primary stress in this phrase structure wil . fall on the final lexical
o £ N

constituent, Z. As the branching complexlty of the structure ingreases,

N .

the dlfference in stress asslgnments between and neighboring constituents

' also grows larger, presumably.lncreaslng'the likelihood that primary

stress on Z will be perceptually sallent. . . : Cey

r

Since.the acoustic correlates of stress are a rise and fall of F,
% above and below the archetyoe.contour line; an lncrease In vocal enerdy
or amplitude, and segmental lengthening,.the boundary betweep\gaﬁor
.phrases such as Z and neighboring‘consgituents will tenH to be marked by
a'combination of gll the Suprasegmental features wh|ch have been dis-

cussed in this paper. Thus, stress placement plays a central. role i

specifying the orosodic‘cues of constituent boundaries in sentences.

3

’ " Discussion-of Prosodlc Features k\\ e
- m “»

-

This cursory review of prosodic phenomena has emphasized two major

acoustic cués: lengthening of interstreds intefvals (tihing) and local

.

Fo contours {intonation). Both timing and intonation have been related

o~

o . . to stress assignment rules which place stress on the last syllable of

higher-order constltuents. Empirical studies show that contrasts in
constituent structure between,palrs of phonetzcally similar sentences

r
are differentiated in vocal productlon by the relative magnitude of the

interstres$ Interval and Fo. valley across the major constituent boundaryt

‘

s - - The magnitude of these acoustic features is greatest at boundaries of

- higher=-level constituents such as Jpdependent clauses or, preposed sen- ’
Y *

tence advenblal constructions. To a lesser extent, pﬂbsody also marks

the boundarles between ma in=and embedded clauses such as complement

.
a
¢ . * )

. - . -
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_support the claim that pros SIC sigﬁalS‘at_intrasentence boundaries- are

‘phrase constituent (17, below) or as a relative clause (18).

“(18) Jack confronted the cop.

constituents low in the structure, e.g., verb-cbject. These findings ’ .

proportional to“the héight,éfitonstituents in the hie;archiéaf structure.
\‘ 5’" y r e .
. One implication, of this finding is that:prosody can differentiate

between ai;ernative interpretations of aTFiguous sentences. For example,

- - .

the sentence Pam asked the cop / who Jack corifronted has twd different

interpretations depending on whether the embedding. fs parsed as a_verb —

v

-

’ -

(17) She asked: 'Wwho did Jack confront?" (higher-level parsing) .

2

(16wer-level parsing)

o

o

Lengthening of the interstress interval across the s€ructurally ambiguous

»

boundary increases the likelihood that listeners will pergeive a ma]or

grammatical bredk at that boundary. Thus, a slight pause'gfter the cop

<

would bias interpretation toward the reading in (17). Sincedphrasally
segmented text serves a function_analogous to salient suprasegmeqial

» N

signals, the physical segmentation of text at ambiguous boundaries would
e ] B . ; . v
also tend to bias reéaders towards an interpretation which ass;bns con-

E

stituents to the higher level of two alternatiVe parsings. For exgmple,.;'

consider the folldWing segmentation of this senterice. . .

)

t : . .
M . Pam ask€d the_‘cop
\

l , ' P .
- who Jack-confronted.

This might bias readers towards perceiving the embedded clause as a

- complement structure (17) rather than a relative clause (18)—4A similar

@
RS

effect can be observed in the following example.

N

34 ' -

.
o . . , gt

T



This segmentation could potentially lead readers to pgrse the sehoqqfq

/ '

clause as alcoordinate structure (high in the structure) rather than.a

~\>5mplement embedded at a soméwhat lower level |n the sentence struci\re .-

e

Anthonj.was‘surpr

~ o

. . Andréa became upset.

- . ¥ )
4

. -3 hd

ised . . .

. —

Some. examples similar'to these are dlscussed by Crystal (l969) »

°

remarks on the: grammatical fumctions of stress and intonation.
ether examples, Crystal cites the folloﬂlng pairs of ambiguous sentences, .
whiéh are differentiated by prosodic features.

boundaries provided by timing and irtonation cues.

¢
(19) (a) \

(b)

a (zol (a)

(b)

—

PRl “these cases, segmentatudn of the ambjguous strings would tend -

to function in thq?%ame‘way that prosodlc cues do;~}.
’l@n interpetation correspondlng to‘the reading in sentence (a) of each ' T §
'palr rather fhan'(b)‘

- - carefully |n potentlally amb iguous envlronments.

.

°

T

° 3

o
- .

/ even if he told me /'J'd go /

/ even if he told me:l'd go /

/-my-<brother /'whons abrgad /-
@ =%
/ my brother who's abroad /

< o
X v

o

°

This- shows tha? phra

o 8

¢

Among :

2

"Slash marks jndicate™ .

-
’ - °

¢ -
<

Subordinate + main_clause e
Subordinate + complement

. - 3
Non restrictive relative clause

. - ’ ‘ * N
Restrictive relative clauses .o

- Y
X .
4 -

%

it would s ugge%t ;°

sal segmentaglon must be used ”

The llmlEed examples and studfes reviewed in this paper do not: permxt

o

us tO”evaluate ghe claim that'phﬁase-flnal lengthening (or any other~ o -
. 7 ] ] g
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However, we would like to revnew some argumenfgfsuggest!ng that the - | Ll

o { .

syntactic feature of stguctural height Is not the majof varlable affecting

prosody‘ "As argued in Part 1|, which discussed the psfahotgslcal reality

¥ e A

) of speech units, It appears that the Important structura] var'able under- e
AN
. ‘lying prosodic phenomena is the notion of syntactlc semantlc relatnons I S

> o .
. s B °

between words. Although the grammatical dependence between adjacent words

-
s >

across boundaries tends to vary inversely with the height of boundaries,’ .
//‘.‘ ' / > ’ S
structyral height is not always a reliable index of thése relationships.

. ‘ The follow]ng sentences, taken from Cooper and Sorensen (1977), illustrate
. ~ ‘ g ‘ ~ »

A

<

the“importance of grammaticat relatjonships in the intonation structure af &

ces are. parsed to_delineate major const}tuents, in,

a4t

sentences.” The sent
' L.~ relation to the Boundary (/) where a Signifrcant fall-rise in Fy, was observed.
. . . . - » . ¢

. f“ ;o
=4 & L

. (21) [The owner of the park]NP /" [shows gold to the chnldren]{f '\

g . . .
¢ . (22) [At Brockton s c:ty park]ADV / [Cher]Nﬁ [scolded the chuldren]VP

¢ X . . )

1 N . ‘ ~

_The intonation boundaries observed in these‘sentences show the same type a

°

" of segmentat|0n that was suggested earlier by studles in sentence perceb- °

°

- $ tion (cf. sentence pairs (3}; (4) and (5), 6)? As in the d|scuss ? of s

e . those sentences, we focus here on the potential break ‘between subJect and ,?

° ° - - ;“‘I .
- - . %

. predicate (NP-VP boundary) as a case study. of variables affecting the -

- »
@ .
o s H

f . . o .

segmentation of sentences. . .

M s RN \

) In+(21), a fall-rise*in Fo occurs at the subJec?\fredaca%e boundary, .

*

iiif ‘ , between park and shows. .in (22), hoWEVer, there #s no evidence to jnducage
that a similar intonation break occurs at the same constituentboyndary -

‘ betWeen Cher and scolded. Thls asymmetry Im intonation Boundaries shows %y

P

, that the height of constituents in the tree structure'ls not the sole

-, .",«‘ . '*?v
R

P

»” . .- . “?
v . - RN . e ot $ I §
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basis for perceptually functional units, since the height of the
0 » .

’

* subject~predicate break is"the same In both sentences. .

R < ' °

The distribution of “irtonation breaks Iséeccoanted for by considering .

+
e v

* the functional grammatlcal relatlonshlps among words. In (22)., the words
1/\ Cher, sc®®d, and children.are related grammatltally (subject~verb- obJect) .
» ° . and semantically (a%:or-actnpn~pat|ent). They form a natural phrasal unfi ‘ i
: under’a single intonatio;‘cgztour; in (Zl),‘however, two types of gram- P N

matical relationships are expressed by the constituents functioning as

subject and predicate. One of these is a subject-verb-object-indirect

object ref%tionship between "owner, show, golg, children., The other is a
relatiensﬁip between owner and park, which 7s'express grammatically by
eabeddlng a postnominal adjunct within the subject NP. These two distinct
relationships tend to’be grOupTd under separate’lntonatfpﬁ contShrs,
gl*lng a subJect-pred;cate break in (21) but not'(22). As a result, the
boundarlef of functlonal un|ts are typucallnytgnalled by a distinct shlft
in grammat:cal surface structure relatlonsh|p§ For example, note the

) v, R
and"Cher (22). o .

-

— lack of ;n imnediate.peﬁg%ion between éark and shows (21) and between gaqg

in summary, the observational data'sugéest that prosodic cues mark .

major constituept boundaries which reflect gronings of words having ¢
i * -

; P . .
grammatical relations such as modifier-noun, noun-adjunifffeubject-verb- N

. object. Retalling the processing model diécusseJ in Part |, we can ~
. : - e N
réasonably conclude that prosody assists llsteners in the task of orgaanIRQ '

Y

LY
words into perceptual units in memory, precisely because,pro§ody redundantly

signals a break or a significant change in the series of relationships
. . :

between words. o ) "



.

—— The preceding sketch of -prosodic phenomeha-is admittedly narrow -

} in scope, and it fails to address many perpléxing questions regarding

.

the use of prosody in oral communication. One of the important residual

-

problems ‘is the question of the re]ationsﬁiﬁ‘among stress, timing, and

s

intonation. In this paper, these acoustic parameters have been discussed

as though ghey:were all interdependent, In fact,'we have speculated

* that various prosodic phenomena are interrelated as different acoustic
~ k]

dekiggf?ves.of phrase-final stress-placement rules. However, a number of

arguments ‘suggest that this view is far too simplistic. For one, stress
/

is sometlmes quite lndependent of phrase structure. Ffor example, sé?ess .

4

may be used a) contrastivedy, b) to focus on new information, c) fer

emphagis, or d) to signal marked uses of pronouns, questions, and other

+ o ,

structures.

. .
I

Another obsérvatiop more pertinent to this discussidé Is that

~

intonation is more variable than timing features (Larkey, 1979), suggesting

- .

that intonation contours may be somewhat independent of phenomena such as

constituent-final lemgthening. |In.order to account for these obsﬁrvations,

-

we speculate that timing may reflect the syhtactic phrase structure of

sengénces, whereas intonation is used in.a more variable manner to group

~

words into perceptual units appropriafe for short-term memory capacity.

If intonation contours are viewed as being melodic patterns superimposed

‘7

on the temporal structure of spbken sentences, then a signiffcant fall

or rise in Fo at processing boundaries could serve to amplify the per-
ceptual salience of simultaneously occurring features such as stress

and rhy thm. . IA~this sense,‘glfferent prosodic systems converge at loqalu

. 4
contour boundaries. Thus, the bogndaries of speech units having
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‘ . psychplogical significance are acoustically marked by several prosodic

features occurring together. As an example?gsentence (23) shows how

P -

-

tlausal boundaries are accompanjed by an interplay ofia) stress (upper—
—

<

case‘letters) b) segmental lengthening (dlacr|t|c bar), c) a poss:ble

Lo

’ R )
.

.slight pause (dash), and b) a fall-rise in Fe (+ 3).

. (23) If Jahn should CALL + -- F please give him this MESSAGE +_
/ . . * 4 4 /
The Structure of Tone Units ’

Y - o

The prosodlc features discyssed above correspond n|cely with those

A .

. used by Crystal ( 69) in h|s analysis oﬁ’fﬁe—Ebonologlcal segmentatlon
of spoken sentences. Crystal's work is based on the transcription of an

- s ° .
- extensive data base of’adult spontaneous speech. The analysis describes

N\

3

the organufgtnon of speech ln terms of tone units, which were defined by
,Zj(‘~—f‘\) prosodic*rather thah syntacxiczcues. A tone unlt\ﬁs charactefized by a

single peak of pitch prominence or tonicity which usually fd11% on the

- s

b;J’ last lexical item. The boundary of the unit is marked by_a perceivable
«pitch change and by the presénce of junctural features suéh as a slight
7 . - . -

-

pause and/or segmental modifications such as lengthening or aspiration

(p. 206). 4

s . s
Analysis of adult conversational speech ‘showed that tone units are,' Toes
L] . >

frequently coextenslve with single clauses, but not consistently enough

to défln’ the clause as the grammatlcal basis of speech segmehtatlon

S

£
The percentage of clauses coextenslve with one tone unlt “as 462 while:

the percentage of tone units coeXtensfve with a clause was dnly 28%. . 3

3 L]

Ihe best generallzatIOn about the grammar-of t0ne units Is that they
R v : ' e N

normally-consnst of elements of clause structure or const[tuents (subject,




e

X

verb, ®omplement, advérbi

©

contained one or mare o

1, vocative). Eighty percent of tone units
N .
these integral elements of clause structure;:’

e.g.,’subjecc; adverbi

-

1, verb-complement, Subjectivefbhcomplementﬁ

) e . - T,
of units as measured by the number of words they COntain. This measure

..

ture of tone-unit structure,
o

\ (hereafter calledﬁhgit-length) 15 a major
The nimber of words in speclfic eT@ments. such as

-
determined whether these would beja) subdlvided—into separate units,

ubJects or complements

b) set off by themselves} or'c) combined. intonationally with adjoining -’

) RN . N R

elements. In general tone units tended to have roughly equal lengths, .

'l

wnth a mean unit-length of five words. This Figure\is remarkably .con-
& e @

sistent with estimates of short-term memory -capacity ‘which range from

; . w .

five to seven words (Boomer, 1978; Smith, 1978)., This agreement between
A o . . - ° o +
studies of prosody and verbal memory supports the hypothé&if that intona- *

.

. o ; . A
tion groups words_into-''packages'' of an appropriate size and structure * -

! for the limited capacities of short-term.memory. s

.
- * 7 4
N «

~ IMPLICATIONS FOR READ}NG .
-8 U \ : \ o
. This review has shown that prosodic cues, such as-intonation and
2 R . ) - ) - o~
i timing, assist listeners in {he immediate stages of sentence processing -

Cem by segmenting the Speech string into perceptual units. These units are
4*’ o~ .- ‘wr- -
built by constituent elements, but purelyfsyntactic considératlons (e. g , .

f helght in a tree structure) are not sufflcient to Specify their boundarleSr

¢ -

In particular, Intonation contours seém to be governed by an interactioﬁ“
®

between unit-length- and meaning. .~ . - v
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The |nformatlon provided by

39

~

1

¥

1

~

and efficlently perceive ‘sentence organizationh and process lnformatlon

t

N

7w

For readers who are poor comprehenders, the loss of cues for tone unlt

boundaries in printed ;ext may be the most serious dlfferenée between

:rycgl language and reading.

physical segmentation of text may, serve to pre-organize sentences into

As an instructional aid for such readers, the

.perceptual ly functional information units.

these segments seem to be as follows

a)

units should be three to seven words in length.

The rules for constructiné

-

-

ifitonation helps the listener to.duickly

- E.g., As a direct result / of their new invention's lnfluencq /

)

[of the park] /.°

. / [CherINP ['scolded]V [the children]NP /

'ship is .

e

subject- verb“obJect, etc.).

v

-

For .
example, a néun- adjunct relationship is shown by [The owner]

He conclude thls discussion by comparlng the above guldellnes with

_sonn Judgments given by chlldren as to how sentences should be divided

"into unlts pn the basis of both sound and mea%ggz.

1

Two eXample sentencis

are given below from an excellent study by Cioffi (1980) of children's

e

use and perception of intrasentence units.

A

Using an interv1ewing tech-

An example of a subject-verb-object. relation--
. / [the company] Twas given] [an award] /.

nique that explained the task wi thout moagllng, Cioffj asked'children to

«‘segment sentences hy blaclng;slash marks in a_text where it would be

¢

3

§

permissible to pauseé‘that is,.where pausing would not interfere: with

meaning.

the fourth grade as to where it would be permis?lble to pause,

e

¢

-t

LY
TN R

L

\
(2#) The Hawailan Islands / were formed by lava / sJowly flowing from

the craters a of‘Volcanoes pﬂ Lthe ocean floor.

"

1

¢

[y

o
e

'~

1

. 0

e

The two examples below show the concensus of good readers in’

e
e

o

v

S

units should include integral constituents (NP, v, PP,'ADV, or S)
E.g., .

v

lexical membéts_of units should be 1inked together by grammatical
- ‘relationships (noun-adjunct,



o

£

L3

b
%

-

LA

i £, .
" (25¥ This morning / Kim was

“
3

o

[y

bo -

.- J

'sitting in the forward cabin /

+ - and Watching the Earth / through the cabin window. - .

i
2

v °

F

L
.

3 o, ’
1 of the pause‘locatiqns Identified by the children segment the

+

sentences into phrases that aréfconsistent with the thrée general rules

“

a

discussed below.

. given above. Each phrase, for example, is between three and seven words

“

"~ .in length, except for the'preposed adverbial phrase in (25), which is

In addition, each unit shows a sensitivity to constituent

boundaries within sentences. For example, each multiword segment is com-

pleted,b9 a noun phrase or a pr

\cbns‘tuents, such as subject noun phrases.

epositien

%, .

-

al phrase. And finally, each unit

. e d se . .
expresses a meaningful--relagionship. ?However, not all units are major
. . S ow, A

In"(24) the subject noun

© *

phrase The Hawajian Islands .is set off as a pausgl unit, but in (25) the

short subject, Kim; Is joineh,_in sound and meaning, wifh the verb phrase.-

This is similar to a number of examples already discussed in this paper

«

(e.q., proségid segmentation in’ sentences 21 and 22), showing that chil-

- dren's judgments are consistent with the findings of adult studies’in

° <
speech perception and productio

-1

‘e

n. .

o

‘ .

*

r These sentences also show at Meast three phenomena which are on]y

1

partiaily éccounted-foi by the’very general guidelines presented above.

e 3

-

Invsentence (25), a break-ogcurs at the prgposed adverbial phrase This

morning, even though this phrase is very short. A]thopgﬁqfhié'is accounted

-

A N

N for by tg% restrlcfi&n that words should-reféect Immediatelsgmantic o

&

- ,’E v ' L
relations (which would not be the casg in a unit like this morning Kim),

sentence adverbial units seem to be set off quite frequently in pausal



) .

¢ "

judgments, eSpeéially if they are preEosed.6"Anothey Interesting aspect

. . ¢ . .
of the children's pause placement judgments is that the boundary between

underlying sentences is marked Jin both sentences, even when™ this boundary

.is inexpljcit in the surface structure (. . . by lava / slowly flowing .

-

. . cabin / and watchiﬁg ). AThis suggesE§_that the boundaries of
geep sentoids may be e§pecially important in the pérceptual segmentation
of sentences, as proposed by Fodor, Bever; and Garrett (1974).

Finally, a third feature of the segmentation in (25) points to the
importaqce of subtle gspbcts of meaning wh@gh have not been dealt with

in this paper. Cioffi's fourth graders-juddéd a pausal break to be

permitted before the prepositional phrase in the secqu clausegsthrough

the cabin window), but not In the flfgt clause ‘(in the forward cabin).

This Seems to reflect thelr sensitivity to different co-occurrence

restrictions on modifiers attached to verbs like sit and watth: the

former seems to.require a locative phrase of some kind; but watch

.

requires—only a direct object. Other modifiers are possible but optional.

- ¥

e

The children's strategy for grouping words together takes .into account’
this constraint on English usage. Children's intuitions about sentences

suggest that the perceptual effects of constituent -preposing, clausal

5 ’ . . ' . ¢ . .
boundaries, and co-occurrence restrictions are important areas for further
. R - .

¢ - . . _
study. .

!

6As pointed out ta us by Bruce Cronnell, It is' 11kely that any

o

_optional, non-basic ordering requires a pause and/or some other junctural

feature, e.g., more problems’/, | don't need, or that / | like. -Some sup-:
port for this view ig‘glven'gy Cooper and. Sorensen's (1977) discussion. of
intonation contours assoctat®d with, preposed constituents. ‘




’ 4
sentences.

o

-

In summary, prosodlc information gives the listener cues to the
perceptual segmentatlon of sentences. The boundaries of meanld/ful
phrases and c)auées are e%piftically mérked by changes in ;itgh contour,
stresg Tevélr and temporal intervalg between stress beats. These melodic
and rhythmic features, which musf be imposed on written text by the

reader, constitute reading 'with expression." This also implies
- ‘ . .

"reading

with comprehension,'' because prosody reflects major syntactic-semantic

relationships which underlie the centent of sentences. Because of this

close relationship.between prosody and meaning, the loss of prosodic

information in text may be a major source of difficulty for poor readers.
. -9
. .

But there is another reason that prosody is important for the young

reader. In addition to highlightlng meaningful relationships, prosody
also serves ‘to ''package'' sentences in a way that permits efficient allo-

cation of memory resources in sentence processing. This is probébly

crucial for poor readers whose memory capacities may already be taxed,

b

"by the attentional demands of decoding .operations (Perfetti & Hogaboam,

1978). | :

Reaaing instruction traditionally recognizes the importance of
print-sound relationships on the level of single word decod?ng. This

review of sentence perception and prosody suggests that print-sound -

correspondences-are.qlsoiimportant on the level of phrases, clauses, and

[ 4
A promising instructional technique for helping children com-

pensate for the lack of prosodic-cues in text is the use of phrasally

3
o

Phrasal text provides a visual cue (1ine boundary) for

’

segmented text.

the'segmentgtfon of sentences into meaningful phrases.
: ° *

-

Moreover, it
¥

seems l'ikely that teachers can greé}ly enhance the value of phrasal text}

e

1



. . i %

L4

» ¢, ’ 0
by modelling its sound in oral reading. The teacher's oral reading™could

4

emphasize the fea;ures of intonation, stress, and segmental lengtbeﬁing
that .perceptually isolate each phrase. Through this kind of exﬁerieﬁc;,
Thildren maf begin to recognize phrasal units more readily, and to develop
strategies for organizing text without the support of explicit guditory

or visual cues.
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